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PROBLEM TO BE SOLVED: To solve the problem that when an unsintered 
ceramic laminate fabricated when manufacturing a multilayer ceramic board 
based on a so-called non-shrinkage process is provided with green layers for 
constraint so formed as to interpose a plurality of green layers for a base, a 
quantity of an organic binder to be eliminated in a de-binding process becomes 
large due to an organic binder included in the green sheets for constraint, and 
the elimination of the organic binder included in the green layers for a base 
cannot be progressed smoothly due to the green layers for constraint. 
SOLUTION: For the organic binder included in the green layers 15 for constraint, 
such an organic binder is used whose thermal decomposition starting 
temperature or burning starting temperature is lower than that of the organic 
binder included in the green layers 14 for a base. In the de-binding process, the 
organic binder included in the green layers 15 for constraint is thermally 
decomposed or burned earlier in the process, and through residual paths left 
over as a consequence of the thermal decomposition or burning of the organic 
binder included in the green layers 15 for constraint, the organic binder included 
in the green layers 14 for a base are discharged smoothly. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Two or more Green layers for bases by which the laminating was 
carried out, including ceramic powder and the 1st organic binder, It is arranged 
so that the principal plane of the specific thing of said Green layer for bases may 
be touched. And the layered product making process containing the difficulty 
degree-of-sintering powder and the 2nd organic binder which are not sintered at 
the sintering temperature of said ceramic powder equipped with the Green layer 
for constraint which produces a non-sintered ceramic layered product, It 
calcinates under the debinder process of removing said 1st and 2nd organic 
binders from said non-sintered ceramic layered product, and the temperature 
conditions, on which said ceramic powder sinters said non-sintered ceramic 
layered product. By it The manufacture approach of a multilayered ceramic 
substrate which is equipped with the baking process which obtains a sintering 
ceramic layered product, and is characterized by using that from which pyrolysis 



initiation temperature or combustion initiation temperature differs mutually as said 
1st organic binder and said 2nd organic binder. 

[Claim 2] The manufacture approach of a multilayered ceramic substrate 
according to claim 1 that what has pyrolysis initiation temperature or combustion 
initiation temperature lower than said 1st organic binder is used as said 2nd 
organic binder. 

[Claim 3] The manufacture approach of a multilayered ceramic substrate 
according to claim 2 that what has pyrolysis initiation temperature or combustion 
initiation temperature lower 10 degrees C or more than said 1st organic binder is 
used as said 2nd organic binder. 

[Claim 4] Said Green layer for constraint with which said non-sintered ceramic 
layered product produced in said layered product making process is equipped is 
the manufacture approach of a multilayered ceramic substrate according to claim 
1 to 3 arranged so that it may be located in the ends in the direction of a 
laminating of said non-sintered ceramic layered product. 
[Claim 5] The manufacture approach of a multilayered ceramic substrate 
according to claim 4 further equipped with the process which removes said 
Green layer for constraint after said baking process. 

[Claim 6] Said Green layer for constraint with which said non-sintered ceramic 
layered product produced in said layered product making process is equipped It 
is arranged so that it may be located between said Green layers for bases. Said 
Green layer for bases Said baking process is the manufacture approach 
including the process which makes said difficulty degree-of-sintering powder fix 
of a multilayered ceramic substrate according to claim 1 to 3 including the 
softening fluidity component softened and fluidized with heating by making said 
softening fluidity component flow in said Green layer for constraint. 
[Claim 7] Said ceramic powder is the manufacture approach of a multilayered 
ceramic substrate according to claim 1 to 6 which is the low-temperature- 
sintering ceramic powder sintered at the temperature of 1000 degrees C or less. 
[Claim 8] wiring with which said non-sintered ceramic layered product is prepared 



in relation to said Green layer for bases ~ the manufacture approach of a 
multilayered ceramic substrate according to claim 1 to 7 equipped with a 
conductor. 

[Claim 9] The manufacture approach of a multilayered ceramic substrate 
according to claim 1 to 8 further equipped with the process which mounts the 
electronic parts which should be carried on the outside surface of said sintering 
ceramic layered product after said baking process. 

[Claim 10] Two or more Green layers for bases by which the laminating was 
carried out, including ceramic powder and the 1st organic binder, It is arranged 
so that the principal plane of the specific thing of said Green layer for bases may 
be touched. And the layered product making process containing the difficulty 
degree-of-sintering powder and the 2nd organic binder which are not sintered at 
the sintering temperature of said ceramic powder equipped with the Green layer 
for constraint which produces a non-sintered ceramic layered product, It 
calcinates under the debinder process of removing said 1st and 2nd organic 
binders from said non-sintered ceramic layered product, and the temperature 
conditions, on which said ceramic powder sinters said non-sintered ceramic 
layered product. By it It has the baking process which obtains a sintering ceramic 
layered product. As said 1st organic binder The manufacture approach of a 
multilayered ceramic substrate characterized by using the pyrolysis system 
binder pyrolyzed in said debinder process as said 2nd organic binder, using the 
combustion system binder which burns in said debinder process. 
[Claim 11] It is the manufacture approach of a multilayered ceramic substrate 
according to claim 10 that said 1st organic binder is a butyral system organic 
binder, and said 2nd organic binder is an acrylic organic binder. 
[Claim 12] The pyrolysis initiation temperature of said 2nd organic binder is the 
manufacture approach of a multilayered ceramic substrate according to claim 10 
or 1 1 lower than the combustion initiation temperature of said 1st organic binder. 
[Claim 13] The pyrolysis initiation temperature of said 2nd organic binder is the 
manufacture approach of a multilayered ceramic substrate according to claim 12 



lower 10 degrees C or more than the combustion initiation temperature of said 
1st organic binder. 

[Claim 14] Said Green layer for constraint with which said non-sintered ceramic 
layered product produced in said layered product making process is equipped is 
the manufacture approach of a multilayered ceramic substrate according to claim 
10 to 13 arranged so that it may be located in the ends in the direction of a 
laminating of said non-sintered ceramic layered product. 
[Claim 15] The manufacture approach of a multilayered ceramic substrate 
according to claim 14 further equipped with the process which removes said 
Green layer for constraint after said baking process. 

[Claim 16] Said Green layer for constraint with which said non-sintered ceramic 
layered product produced in said layered product making process is equipped It 
is arranged so that it may be located between said Green layers for bases. Said 
Green layer for bases Said baking process is the manufacture approach 
including the process which makes said difficulty degree-of-sintering powder fix 
of a multilayered ceramic substrate according to claim 10 to 13 including the 
softening fluidity component softened and fluidized with heating by making said 
softening fluidity component flow in said Green layer for constraint. 
[Claim 17] Said ceramic powder is the manufacture approach of a multilayered 
ceramic substrate according to claim 10 to 16 which is the low-temperature- 
sintering ceramic powder sintered at the temperature of 1000 degrees C or less. 
[Claim 18] wiring with which said non-sintered ceramic layered product is 
prepared in relation to said Green layer for bases - the manufacture approach of 
a multilayered ceramic substrate according to claim 10 to 17 equipped with a 
conductor. 

[Claim 19] The manufacture approach of a multilayered ceramic substrate 
according to claim 10 to 18 further equipped with the process which mounts the 
electronic parts which should be carried on the outside surface of said sintering 
ceramic layered product after said baking process. 

[Claim 20] The multilayered ceramic substrate obtained by the manufacture 



approach according to claim 1 to 19. 

[Claim 21] An electronic instrument equipped with a multilayered ceramic 
substrate according to claim 20 and the mother board which mounts said 
multilayered ceramic substrate. 

[Claim 22] Two or more Green layers for bases by which the laminating was 
carried out, including ceramic powder and the 1st organic binder, It is arranged 
so that the principal plane of the specific thing of said Green layer for bases may 
be touched. And the difficulty degree-of-sintering powder and the 2nd organic 
binder which are not sintered at the sintering temperature of said ceramic powder 
are included. It is the non-sintered ceramic layered product which is equipped 
with the Green layer for constraint and characterized by said 1st organic binder 
and said 2nd organic binder being those from which pyrolysis initiation 
temperature or combustion initiation temperature differs mutually. 
[Claim 23] Two or more Green layers for bases by which the laminating was 
carried out, including ceramic powder and the 1st organic binder, It is arranged 
so that the principal plane of the specific thing of said Green layer for bases may 
be touched. It has the Green layer for constraint containing the difficulty degree- 
of-sintering powder and the 2nd organic binder which are not sintered at the 
sintering temperature of said ceramic powder. And said 1st organic binder It is 
the non-sintered ceramic layered product which is the combustion system binder 
which burns in a debinder process, and is characterized by said 2nd organic 
binder being a pyrolysis system binder pyrolyzed in a debinder process. 
[Claim 24] The layered product making process equipped with two or more 
ceramic Green layers by which the laminating was carried out, including ceramic 
powder and an organic binder and which produces a non-sintered ceramic 
layered product, It calcinates under the debinder process of removing said 
organic binder from said non-sintered ceramic layered product, and the 
temperature conditions, on which said ceramic powder sinters said non-sintered 
ceramic layered product. By it Have the baking process which obtains a sintering 
ceramic layered product, and as said organic binder contained in said ceramic 



Green layer located in the edge in the direction of a laminating of said non- 
sintered ceramic layered product The manufacture approach of a multilayered 
ceramic substrate characterized by using what has pyrolysis initiation 
temperature or combustion initiation temperature lower than said organic binder 
contained in said ceramic Green layer located in the pars intermedia in the 
direction of a laminating. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the selection approach of the 
organic binder especially used in manufacture of a multilayered ceramic 
substrate about the non-sintered ceramic layered product produced in order to 
manufacture a multilayered ceramic substrate and its manufacture approach, and 
a multilayered ceramic substrate, and an electronic instrument equipped with a 
multilayered ceramic substrate. 
[0002] 

[Description of the Prior Art] The multilayered ceramic substrate is equipped with 



two or more ceramic layers by which the laminating was carried out. wiring of the 
gestalt of versatility [ multilayered ceramic substrate / such ] - the conductor is 
prepared, wiring - the beer hall which extends, for example in the interior of a 
multilayered ceramic substrate as a conductor so that the ceramic layer of 
specification [ **** / that the inner conductor film prolonged in accordance with 
the specific interface between ceramic layers is formed ] may be penetrated -- a 
conductor is formed and the outer-conductor film prolonged on the outside 
surface of a multilayered ceramic substrate is formed. 

[0003] A multilayered ceramic substrate carries semiconductor chip components, 
other chips, etc., and it is used in order to wire these electronic parts mutually, 
wiring mentioned above -- the conductor has given the electric path for this 
mutual wiring. 

[0004] Moreover, a passive component like a capacitor element or an inductor 
component may be built in a multilayered ceramic substrate, in this case, wiring 
mentioned above ~ the inner conductor film as a conductor, and a beer hall - 
these passive components are given by some conductors. 
[0005] In the field of for example, a mobile telecom terminal device, it is used as 
an LCR compound-ized radio-frequency head article, or it is used as a mere 
semi-conductor IC package in the field of a computer, using a multilayered 
ceramic substrate as the components which compound-ized an active element 
like a semiconductor IC chip, and a capacitor, an inductor and a passive element 
like resistance. 

[0006] Since various electronic parts, such as PA module substrate, RF diode 
switch, a filter, a chip antenna, various package components, and a 
combinational device, are constituted, more specifically, the multilayered ceramic 
substrate is used widely. 

[0007] wiring which mentioned the multilayered ceramic substrate above more in 
order to high-performance-ize, multi-functionalization, densification, and - it is 
effective to arrange a conductor to high density. 

[0008] However, although it must pass through a baking process in order to 



obtain a multilayered ceramic substrate, in such a baking process, contraction by 
sintering of a ceramic arises, and it is hard to produce this contraction in 
homogeneity in the whole multilayered ceramic substrate, therefore about 0.4 - 
0.6% of dimension error may be produced about the direction of a principal plane 
of a ceramic layer. 

[0009] consequently, wiring -- that deformation and distortion arise in a conductor, 
and the location precision of outer-conductor film for connection, such as a chip 
carried on a multilayered ceramic substrate, more specifically falls **** - wiring -- 
an open circuit may arise in a conductor [ **** / un-] such wiring - the wiring with 
above deformation and distortion which are produced in a conductor -- the 
densification of a conductor will be checked. 

[0010] Then, in manufacturing a multilayered ceramic substrate, applying the so- 
called process that it can avoid producing substantially contraction in the 
direction of a principal plane of a multilayered ceramic substrate in a baking 
process and do not contract is proposed. 

[001 1] In the manufacture approach of the multilayered ceramic substrate by the 
process of not contracting, while the low-temperature-sintering ceramic powder 
which can be sintered, for example at the temperature of 1000 degrees C or less 
is prepared, at the sintering temperature of an above-mentioned low- 
temperature-sintering ceramic ingredient, the difficulty degree-of-sintering 
powder which is not sintered and which functions as an object for contraction 
control is prepared, and in producing the non-sintered ceramic layered product 
which serves as the target multilayered ceramic substrate by calcinating, 
including a low-temperature-sintering ceramic ingredient, the Green layer for 
constraint containing difficulty degree-of-sintering powder arranges so that the 
principal plane of the specific thing of two or more Green layers for bases by 
which the laminating was carried out may be touched - having - moreover, the 
Green layer for bases - being related ~ wiring - a conductor is prepared. 
[0012] Subsequently the non-sintered ceramic layered product obtained as 
mentioned above is calcinated. In this baking process, since the difficulty degree- 



of-sintering powder contained in the Green layer for constraint does not sinter 
substantially, it does not arise [ contraction ] substantially in the Green layer for 
constraint. Although the Green layer for constraint restrains the Green layer for 
bases and the Green layer for bases is substantially contracted only in the 
thickness direction by it since it is such, contraction in the direction of a principal 
plane is controlled, consequently, uneven deformation brings in a multilayered 
ceramic substrate equipped with the sintering ceramic layered product which 
calcinated the non-sintered ceramic layered product and was obtained - having - 
- being hard - therefore, wiring -- deformation and distortion bring in a conductor 
-- having -- hard -- it can carry out -- wiring - densification of a conductor is made 
possible. [ **** / un-] 
[0013] 

[Problem(s) to be Solved by the Invention] Both the Green layers for bases and 
Green layers for constraint with which the non-sintered ceramic layered product 
mentioned above is equipped contain the organic binder, and the debinder 
process for removing this organic binder is carried out in advance of a baking 
process. 

[0014] Moreover, in addition to the Green layer for bases, the non-sintered 
ceramic layered product applied in a process which was mentioned above of not 
contracting is equipped with the Green layer for constraint. Fundamentally, this 
Green layer for constraint is needed in a baking process, and does not achieve a 
special function in the obtained multilayered ceramic substrate. When the Green 
layer for constraint is especially arranged so that it may be located in the ends in 
the direction of a laminating of a non-sintered ceramic layered product, usually 
this Green layer for constraint is removed after a baking process. 
[0015] wiring since it is such -- when it is going to obtain the same multilayered 
ceramic substrate about the design of a conductor, compared with the non- 
sintered ceramic layered product which is not equipped with the Green layer for 
constraint, the amount of the organic binder which the direction of a non-sintered 
ceramic layered product equipped with the Green layer for constraint should 



remove in a debinder process increases. Therefore, the problem that the time 
amount which a debinder process takes becomes long is encountered first. 
[0016] Moreover, since there are many amounts of the organic binder which 
should be removed in a debinder process as mentioned above, if a debinder is 
not fully performed, after finishing a debinder process, the actual carbon in the 
sintering ceramic layered product with which the multilayered ceramic substrate 
which comparatively many organic binders may remain, therefore was obtained 
is equipped may increase comparatively. The increment in such actual carbon 
reduces the dependability of the obtained multilayered ceramic substrate. 
[0017] Moreover, when comparatively many organic binders remain after 
finishing a debinder process as mentioned above, the organic binder which 
remained in this way tends to be distributed over an ununiformity in a non- 
sintered ceramic layered product. Therefore, in the sintering ceramic layered 
product pass the baking process, it is easy to generate curvature. 
[0018] Moreover, generally compared with the edge in the direction of a 
laminating of a non-sintered ceramic layered product, a debinder cannot go 
easily smoothly in the center section in the direction of a laminating. Although a 
pyrolysis is carried out, or an organic binder is burned and is removed at a 
debinder process, it is because the gas then produced cannot run away easily in 
the exterior of a non-sintered ceramic layered product. Therefore, in the sintering 
ceramic layered product with which the gas by the pyrolysis and combustion of 
an organic binder becomes a cause, and the obtained multilayered ceramic 
substrate is equipped, between ceramic layers, exfoliation may arise or air 
bubbles may be brought about. 

[0019] Although these problems are solvable to some extent by reducing the 
number of the Green layer for bases with which a non-sintered ceramic layered 
product is equipped, and/or the Green layers for constraint, then, they receive a 
limit about the design of the multilayered ceramic substrate which it is going to 
obtain, and are not desirable. 

[0020] In addition, in JP,7-30253,A, the technique which uses more favorable 



clearance of an organic binder as a drawing wax is indicated by by establishing a 
hole in the Green layer for constraint located in the edge in the direction of a 
laminating of a non-sintered ceramic layered product, and embedding the resin 
which is easy to pyrolyze rather than the organic binder contained in a non- 
sintered ceramic layered product in this hole in the debinder process. However, 
while according to this conventional technique the process for embedding resin is 
newly needed for the process and hole for preparing a hole and the cost rise by it 
is brought about, in the press process or baking process carried out to a non- 
sintered ceramic layered product, a hole becomes a cause and deformation may 
be brought about. 

[0021] Then, the object of this invention is offering the non-sintered ceramic 
layered product produced in order to manufacture the manufacture approach of 
the multilayered ceramic substrate which can solve a problem which was 
mentioned above, the multilayered ceramic substrate obtained by this 
manufacture approach, and a multilayered ceramic substrate, and an electronic 
instrument equipped with a multilayered ceramic substrate. 
[0022] 

[Means for Solving the Problem] Two or more Green layers for bases to which 
the laminating of this invention was carried out, including ceramic powder and the 
1st organic binder, The difficulty degree-of-sintering powder and the 2nd organic 
binder which it is arranged so that the principal plane of the specific thing of the 
Green layer for bases may be touched, and are not sintered at the sintering 
temperature of ceramic powder are included. The layered product making 
process equipped with the Green layer for constraint which produces a non- 
sintered ceramic layered product, It calcinates under the debinder process of 
removing the 1st and 2nd organic binders from a non-sintered ceramic layered 
product, and the temperature conditions, on which ceramic powder sinters a non- 
sintered ceramic layered product. By it It is first turned to the manufacture 
approach of a multilayered ceramic substrate equipped with a baking process of 
obtaining a sintering ceramic layered product, and in order to solve the technical 



technical problem mentioned above, on the 1st aspect of affairs of this invention, 
it is characterized by having the following configurations. 
[0023] That is, although both the Green layer for bases and the Green layer for 
constraint contain an organic binder, they are characterized by using that from 
which pyrolysis initiation temperature or combustion initiation temperature differs 
mutually as 2nd organic binder contained in the 1st organic binder and the Green 
layer for constraint which are contained in the Green layer for bases. 
[0024] Preferably, what has pyrolysis initiation temperature or combustion 
initiation temperature lower than the 1st organic binder is used as 2nd organic 
binder. In this case, the difference of the pyrolysis initiation temperature between 
the 1st organic binder and the 2nd organic binder or combustion initiation 
temperature is more preferably made into 10 degrees C or more. 
[0025] Moreover, the Green layer for constraint with which the non-sintered 
ceramic layered product produced in the layered product making process 
mentioned above is equipped is arranged so that it may be located in the ends in 
the direction of a laminating of for example, a non-sintered ceramic layered 
product. In this case, the process which removes the Green layer for constraint 
may be further carried out after a baking process. 

[0026] Moreover, the Green layer for constraint with which the non-sintered 
ceramic layered product produced in a layered product making process is 
equipped may be arranged so that it may be located between for example, the 
Green layers for bases. In this case, when the Green layer for bases makes a 
softening fluidity component flow in the Green layer for constraint in a baking 
process including the softening fluidity component softened and fluidized with 
heating, making difficulty degree-of-sintering powder fix is performed. 
[0027] Moreover, as for the ceramic powder contained in the Green layer for 
bases, it is desirable that it is the low-temperature-sintering ceramic powder 
sintered at the temperature of 1000 degrees C or less. 
[0028] moreover, wiring with which a non-sintered ceramic layered product is 
prepared in relation to the Green layer for bases - it is desirable to have a 



conductor. 

[0029] Moreover, you may have further the process which mounts the electronic 
parts which should be carried on the outside surface of a sintering ceramic 
layered product after the baking process. 

[0030] The manufacture approach of the multilayered ceramic substrate by the 
2nd aspect of affairs of this invention Two or more Green layers for bases by 
which the laminating was carried out, including ceramic powder and the 1st 
organic binder, The difficulty degree-of-sintering powder and the 2nd organic 
binder which it is arranged so that the principal plane of the specific thing of the 
Green layer for bases may be touched, and are not sintered at the sintering 
temperature of ceramic powder are included. The layered product making 
process equipped with the Green layer for constraint which produces a non- 
sintered ceramic layered product, It calcinates under the debinder process of 
removing the 1st and 2nd organic binders from a non-sintered ceramic layered 
product, and the temperature conditions, on which ceramic powder sinters a non- 
sintered ceramic layered product. By it It is characterized by using the pyrolysis 
system binder which obtains a sintering ceramic layered product and which is 
pyrolyzed in a debinder process as 2nd organic binder, using the combustion 
system binder which is equipped with a baking process and burns in a debinder 
process as 1st organic binder. 

[0031] Preferably, the 1st above-mentioned organic binder is a butyral system 
organic binder, and the 2nd organic binder is an acrylic organic binder. 
[0032] The desirable embodiment in the 1st aspect of affairs mentioned above is 
applied also about this 2nd aspect of affairs. 

[0033] This invention is turned also to the multilayered ceramic substrate 
obtained again by the manufacture approach which was mentioned above. 
[0034] Furthermore, this invention is turned also to an electronic instrument 
equipped with an above-mentioned multilayered ceramic substrate and the 
mother board which mounts this multilayered ceramic substrate. 
[0035] Moreover, this invention is turned also to the non-sintered ceramic layered 



product produced in order to obtain a multilayered ceramic substrate. 
[0036] Two or more Green layers for bases to which the laminating of the non- 
sintered ceramic layered product concerning this invention was carried out 
according to the 1st aspect of affairs, including ceramic powder and the 1st 
organic binder, The difficulty degree-of-sintering powder and the 2nd organic 
binder which it is arranged so that the principal plane of the specific thing of the 
Green layer for bases may be touched, and are not sintered at the sintering 
temperature of ceramic powder are included. It has the Green layer for constraint 
and the 1st organic binder and the 2nd organic binder are characterized by being 
that from which pyrolysis initiation temperature or combustion initiation 
temperature differs mutually. 

[0037] According to the 2nd aspect of affairs, the non-sintered ceramic layered 
product concerning this invention Two or more Green layers for bases by which 
the laminating was carried out, including ceramic powder and the 1st organic 
binder, The difficulty degree-of-sintering powder and the 2nd organic binder 
which it is arranged so that the principal plane of the specific thing of the Green 
layer for bases may be touched, and are not sintered at the sintering temperature 
of ceramic powder are included. It has the Green layer for constraint, and the 1st 
organic binder is a combustion system binder which burns in a debinder process, 
and it is characterized by the 2nd organic binder being a pyrolysis system binder 
pyrolyzed in a debinder process. 

[0038] Although the manufacture approach of the above multilayered ceramic 
substrate applied the so-called process of not contracting, the applicability of the 
technical thought by this invention is not limited to the manufacture approach of 
the multilayered ceramic substrate by the process of not contracting. 
[0039] Namely, the layered product making process equipped with two or more 
ceramic Green layers with which the laminating of this invention was carried out, 
including ceramic powder and an organic binder and which produces a non- 
sintered ceramic layered product, It calcinates under the debinder process of 
removing an organic binder from a non-sintered ceramic layered product, and the 



temperature conditions, on which ceramic powder sinters a non-sintered ceramic 
layered product. By it It is turned also to the manufacture approach of a 
multilayered ceramic substrate equipped with a baking process of obtaining a 
sintering ceramic layered product. In the manufacture approach of such a 
multilayered ceramic substrate, the technical thought of this invention is applied 
as follows. 

[0040] That is, what has pyrolysis initiation temperature or combustion initiation 
temperature lower than the organic binder contained in the ceramic Green layer 
located in the pars intermedia in the direction of a laminating as an organic 
binder contained in the ceramic Green layer located in the edge in the direction 
of a laminating of a non-sintered ceramic layered product is used. 
[0041] 

[Embodiment of the Invention] Drawing 1 is the sectional view showing the 
multilayered ceramic substrate 1 by 1 operation gestalt of this invention in 
illustration. The illustrated multilayered ceramic substrate 1 constitutes a ceramic 
multilayer module. 

[0042] The multilayered ceramic substrate 1 is equipped with the sintering 
ceramic layered product 3 constituted with two or more ceramic layers 2 by which 
the laminating was carried out. this sintering ceramic layered product 3 -- setting 
-- the ceramic layer 2 -- being related -- various wiring -- the conductor is 
prepared. 

[0043] wiring mentioned above - some beer halls formed so that some outer- 
conductor film 4 and 5 formed as a conductor on the end face in the direction of a 
laminating of the sintering ceramic layered product 3, some inner conductor film 
6 formed in accordance with the interface between the ceramic layers 2, and the 
specific thing of the ceramic layer 2 may be penetrated - a conductor - there is 
the 7th grade. 

[0044] The outer-conductor film 4 mentioned above is used for connection with 
the electronic parts 8 and 9 which should be carried on the outside surface of the 
sintering ceramic layered product 3. In drawing 1 , the electronic parts 8 



equipped with the bump electrode 10 and the electronic parts 9 equipped with 
the field-like terminal electrode 1 1 like a chip capacitor are illustrated, for 
example like a semiconductor device. 

[0045] Electronic parts 8 are joined to the outer-conductor film 4 through the 
bump electrode 10 by applying a solder reflow process or applying an ultrasonic 
grant process and a thermocompression bonding process to the bump electrode 
10. On the other hand, electronic parts 9 are in the condition of carrying out field 
opposite of the terminal electrode 1 1 to the outer-conductor film 4, and are made 
into the condition of having been carried on the sintering ceramic layered product 
3, by joining the terminal electrode 1 1 to the outer-conductor film 4 using solder 
or electroconductive glue. 

[0046] Moreover, the outer-conductor film 5 is used for connection with the 
mother board 12 which mounts this multilayered ceramic substrate 1, as a 
fictitious outline shows drawing 1 . That is, a multilayered ceramic substrate 1 is 
in the condition electrically connected through the outer-conductor film 5, is 
mounted on a mother board 12 and constitutes a desired electronic instrument. 
[0047] The sintering ceramic layered product 3 with which the multilayered 
ceramic substrate 1 shown in drawing 1 is equipped is obtained by calcinating 
the non-sintered ceramic layered product 13 as shown in drawing 2 . 
[0048] The non-sintered ceramic layered product 13 is equipped with two or more 
Green layers 14 for bases which should turn into the ceramic layer 2 mentioned 
above and by which the laminating was carried out. The Green layer 14 for bases 
contains ceramic powder and the 1st organic binder. It is desirable to use the 
low-temperature-sintering ceramic powder sintered at the temperature of 1000 
degrees C or less as ceramic powder. 

[0049] The non-sintered ceramic layered product 13 is equipped with the Green 
layer 1 5 for constraint arranged again so that the principal plane of the specific 
thing of the Green layer 14 for bases may be touched. The Green layer 15 for 
constraint contains the difficulty degree-of-sintering powder and the 2nd organic 
binder which are not sintered at the sintering temperature of the ceramic powder 



mentioned above. As mentioned above, when low-temperature-sintering ceramic 
powder is used as ceramic powder, as difficulty degree-of-sintering powder, 
alumina powder is used advantageously, for example. In addition, with this 
operation gestalt, the Green layer 15 for constraint is arranged so that it may be 
located in the ends in the direction of a laminating of the non-sintered ceramic 
layered product 13. 

[0050] Although there are a combustion system binder which the carbon in a 
binder turns into a carbon dioxide or a carbon monoxide, and burns mainly by 
touching oxygen, and a pyrolysis system binder evaporated mainly by polymer 
decomposition by heat as organic binder As 2nd organic binder contained in the 
1st organic binder and the Green layer 15 for constraint which are contained in 
the Green layer 14 for bases, that from which pyrolysis initiation temperature or 
combustion initiation temperature differs mutually is used. 
[0051] In this case, as for the 2nd organic binder, it is desirable that pyrolysis 
initiation temperature or combustion initiation temperature is lower than the 1st 
organic binder, and it is made for the difference of pyrolysis initiation temperature 
or combustion initiation temperature to become 10 degrees C or more more 
preferably. 

[0052] Moreover, as other modes of the selection approach of the 1st and 2nd 
organic binders, the 1st organic binder is used as a combustion system binder, 
and it is good also considering another side and the 2nd organic binder as a 
pyrolysis system binder. 

[0053] In this case, as 2nd organic binder, for example, a butyral system organic 
binder is used, and, more specifically, for example, an acrylic organic binder is 
used as 2nd organic binder. 

[0054] wiring with which the non-sintered ceramic layered product 13 is further 
formed in relation to the Green layer 14 for bases - it has the conductor, this 
wiring - it mentioned above as a conductor ~ as - the outer-conductor film 4 and 
5, the inner conductor film 6, and a beer hall - a conductor - it has the 7th grade. 
[0055] In order to produce such a non-sintered ceramic layered product 13, each 



following process is carried out. 

[0056] First, in order to obtain the Green layer 14 for bases, a ceramic slurry is 
produced by carrying out optimum dose addition of the 1st organic binder, 
dispersant, plasticizer, organic solvent, etc. respectively, and mixing these to 
ceramic powder. In addition, when ceramic powder is low-temperature-sintering 
ceramic powder, the ceramic ingredient containing a glass component is usually 
used. This glass component may deposit glassiness in a baking process, even if 
the powder which has a ceramic component is mixed as glass powder. 
[0057] Subsequently, an above-mentioned ceramic slurry is fabricated in the 
shape of a sheet with a doctor blade method etc., and the ceramic green sheet 
for bases which should serve as the Green layer 14 for bases is obtained. 
[0058] subsequently, the obtained green sheet for bases - the need - 
responding -- a beer hall -- preparing the breakthrough for forming a conductor 7 
and filling up this breakthrough with a conductive paste or conducting powder ~ a 
beer hall ~ a conductor 7 is formed. Moreover, the outer-conductor film 4 and 5 
and the inner conductor film 6 are formed by printing a conductive paste on the 
ceramic green sheet for bases if needed, the outer-conductor film 4 and 5 
mentioned above when the low-temperature-sintering ceramic powder sintered at 
the temperature of 1000 degrees C or less was used as ceramic powder here, 
the inner conductor film 6, and a beer hall - silver, silver and a platinum alloy, a 
silver-palladium alloy, copper, or gold can be advantageously used as an electric 
conduction component for forming a conductor 7. 

[0059] Next, it has a ceramic green sheet for these bases, and in order to give 
the Green layer 14 for bases shown in drawing 2 , the laminating of the ceramic 
green sheet for bases is carried out in predetermined sequence. 
[0060] On the other hand, in order to obtain the Green layer 15 for constraint, a 
difficulty degree-of-sintering powder slurry is produced by carrying out optimum 
dose addition of the 2nd organic binder, dispersant, plasticizer, organic solvent, 
etc. respectively, and mixing these to difficulty degree-of-sintering powder. 
[0061] Subsequently, this difficulty degree-of-sintering powder slurry is fabricated 



in the shape of a sheet with a doctor blade method etc., and the green sheet for 
constraint for the Green layer 15 for constraint is obtained. 
[0062] Next, the laminating of the green sheet for constraint is carried out to the 
upper and lower sides of the ceramic green sheet for bases by which the 
laminating was carried out as mentioned above, and it is pressed in them. As 
shown in drawing 2 , the non-sintered ceramic layered product 13 is obtained by 
this. In addition, this non-sintered ceramic layered product 13 may be cut in 
suitable magnitude if needed. 

[0063] Next, the non-sintered ceramic layered product 13 is calcinated under the 
temperature conditions which the ceramic powder contained in the Green layer 
14 for bases sinters. In this baking process, the Green layer 15 for constraint is 
not contracted substantially in itself. Therefore, the Green layer 15 for constraint 
does the restraint which controls contraction in the direction of a principal plane 
to the Green layer 14 for bases, by it, while contraction in the direction of a 
principal plane is controlled, it contracts only in the thickness direction 
substantially and the ceramic ingredient contained there sinters the Green layer 
14 for bases. Thus, the ceramic layer 2 shown in drawing 1 is given by the Green 
layer 14 for bases, and the sintering ceramic layered product 3 with which a 
multilayered ceramic substrate 1 is equipped is obtained. 

[0064] As mentioned above, the 2nd organic binders contained in the 1st organic 
binder and the Green layer 15 for constraint which are contained in the Green 
layer 14 for bases differ in pyrolysis initiation temperature or combustion initiation 
temperature mutually. Therefore, in the temperature-up process in a debinder 
process, when it differs mutually [ the 1st organic binder and the 2nd organic 
binder ], a pyrolysis or combustion is started. Therefore, when one organic binder 
starts a pyrolysis or combustion previously, the gas by which the path was 
formed in the part in which this organic binder existed, and the organic binder of 
another side started a pyrolysis or combustion, and was generated passes along 
this path, and can be favorably discharged by the exterior of the non-sintered 
ceramic layered product 13. 



[0065] Thus, when it changes mutually pyrolysis initiation temperature or 
combustion initiation temperature, the one where the 2nd pyrolysis initiation 
temperature or combustion initiation temperature of an organic binder included in 
the Green layer 15 for constraint is lower than the 1st organic binder contained in 
the Green layer 14 for bases is desirable. 

[0066] A pyrolysis or when burning, the 1 st organic binder contained in the 
pinched Green layer 14 for bases because, the gas produced by it Although it 
passes along the inside of the Green layer 15 for constraint and must be 
discharged by the exterior of the non-sintered ceramic layered product 13 to 
some extent, by choosing the relation between pyrolysis initiation temperature or 
combustion initiation temperature as mentioned above It is because the gas by 
the pyrolysis of the 1st organic binder or combustion which the path by clearance 
of an organic binder is previously formed in the Green layer 1 5 for constraint, lets 
this path pass, and is included in the Green layer 14 for bases can be discharged 
favorably. 

[0067] Before making the pyrolysis of the 1st organic binder, or combustion start, 
the pyrolysis of the 2nd organic binder or combustion can be made to start 
certainly, if what has pyrolysis initiation temperature or combustion initiation 
temperature lower 10 degrees C or more than the 1st organic binder is used as 
2nd organic binder in an above-mentioned case. 

[0068] moreover, as 1st organic binder contained in the Green layer 14 for bases 
Also by using a pyrolysis system binder like an acrylic organic binder as 2nd 
organic binder contained in the Green layer 15 for constraint, using a combustion 
system binder like a butyral system organic binder A difference can be given to 
the pyrolysis produced in a debinder process between the 1st and 2nd organic 
binders, or the behavior of combustion. 

[0069] That is, since the carbon in a binder turns into a carbon dioxide or a 
carbon monoxide and burns by mainly touching at oxygen in the case of a 
combustion system binder, such combustion does not arise at a stretch and, 
usually it is generated gradually. On the other hand, since it evaporates mainly 



by polymer decomposition by heat in the case of a pyrolysis system binder, when 
pyrolysis initiation temperature is reached, such decomposition arises at a stretch. 
From this, each can give a difference to the behavior burned or pyrolyzed 
between the 1st organic binder and the 2nd organic binder. 
[0070] Therefore, it can let the path in the Green layer 15 for constraint promptly 
produced by the pyrolysis of the 2nd organic binder pass, and the carbon dioxide 
or carbon monoxide gradually generated by combustion of the 1 st organic binder 
can be favorably discharged to the exterior of the non-sintered ceramic layered 
product 13. 

[0071] Since combustion of the 1st organic binder can be made to start if 
pyrolysis initiation temperature of the 2nd organic binder is especially made lower 
than the combustion initiation temperature of the 1st organic binder after the 
pyrolysis of the 2nd organic binder arises It can let the path in the Green layer 1 5 
for constraint produced as a result of the pyrolysis of the 2nd organic binder pass, 
and the condition that the carbon dioxide or carbon monoxide produced by 
combustion of the 1st organic binder can be discharged to the exterior of the 
non-sintered ceramic layered product 13 can be acquired certainly. 
[0072] In an above-mentioned case, if pyrolysis initiation temperature of the 2nd 
organic binder is made lower 10 degrees C or more than the combustion 
initiation temperature of the 1st organic binder, the blowdown condition which lets 
a path which was mentioned above pass can be acquired more certainly. 
[0073] After finishing the above baking processes, the Green layer 15 for 
constraint is removed. Since the Green layer 15 for constraint is not sintered, 
clearance of the Green layer 15 for constraint can be performed easily. 
[0074] Thus, the sintering ceramic layered product 3 in the multilayered ceramic 
substrate 1 shown in drawing 1 is obtained. If electronic parts 8 and 9 are 
mounted on the outside surface of this sintering ceramic layered product 3, the 
multilayered ceramic substrate 1 as shown in drawing 1 will be completed. 
[0075] Next, in order to check this effect of the invention, the example of an 
experiment carried out in relation to the specific operation gestalt is explained. 



[0076] First, in order to obtain the ceramic slurry for the Green layer 14 for bases, 
they are CaC03, aluminum 203, and Si02. And B-2 03 Weighing capacity was 
carried out and it mixed so that it might become a predetermined ratio, and it 
fused at 1400 degrees C in the platinum crucible, and quenched by supplying 
underwater after that, and glass was obtained. 

[0077] Subsequently, with the ball mill, this glass was ground until it became the 
mean particle diameter of 1.2-2.4 micrometers, and it was used as glass powder. 
Subsequently, this glass powder and alumina powder were mixed so that it might 
become 40/60 by the weight ratio. 

[0078] Next, the organic binder 8 weight section as shown in a table 1, the dioctyl 
phthalate 2 weight section, the dispersant 1 weight section, the ethanol 30 weight 
section, and the toluene 30 weight section were added to the mixed powder 100 
weight section of above-mentioned glass powder and alumina powder, with the 
ball mill, it mixed for 24 hours and the ceramic slurry was obtained. 
[0079] On the other hand, in order to obtain the difficulty degree-of-sintering 
powder slurry for the Green layer 15 for constraint, the various organic binder 8 
weight sections as shown in a table 1, the dioctyl phthalate 2 weight section, the 
dispersant 1 weight section, the ethanol 30 weight section, and the toluene 30 
weight section were added to this alumina powder 100 weight section, using 
alumina powder as difficulty degree-of-sintering powder, with the ball mill, it 
mixed for 24 hours and the difficulty degree-of-sintering powder slurry was 
obtained. 
[0080] 
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[0081] As shown in a table 1, four kinds of things were used like acrylic **, acrylic 
**, acrylic **, and acrylic ** as an acrylic binder. These four kinds of acrylic 
organic binders have pyrolysis initiation temperature as shown in a parenthesis in 
a table 1. Pyrolysis initiation temperature was searched for by thermo gravity 
differential thermal analysis, and, in 350 degrees C and acrylic **, 360 degrees C 
and acrylic ** have [ acrylic ** / 330 degrees C and acrylic ** ] the pyrolysis 
initiation temperature of 380 degrees C. 

[0082] Moreover, three kinds of things, butyral **, butyral **, and butyral **, were 
used as a butyral system organic binder. These three kinds of butyral system 
organic binders have combustion initiation temperature as shown in a 
parenthesis in a table 1. That is, in 300 degrees C and butyral **, 320 degrees C 
and butyral ** have [ butyral ** ] the combustion initiation temperature of 340 
degrees C. 

[0083] Next, after carrying out vacuum degassing of an above-mentioned 
ceramic slurry and the difficulty degree-of-sintering powder slurry, respectively, 
the ceramic green sheet for bases with a thickness of 100 micrometers and the 
green sheet for constraint were produced with the doctor blade method. And 
while carrying out the ten-sheet laminating of what printed the conductive paste 
containing silver on the ceramic green sheet for bases It is 500 kgf/cm2, carrying 
out the laminating of every four green sheets for constraint to each edge in the 
direction of a laminating, and giving the temperature of 80 degrees C to it. It 
presses by the pressure. By it The non-sintered ceramic layered product 13 by 
which the four-layer Green layer 15 for constraint has been respectively arranged 
so that the ten-layer Green layer 14 for bases may be pinched was obtained. 
[0084] Next, debinder processing of this non-sintered ceramic layered product 13 
was carried out at the temperature of 400 degrees C. 

[0085] Next, by calcinating for 30 minutes at the temperature of 860 degrees C in 
atmospheric air, the Green layer 14 for bases with which the non-sintered 
ceramic layered product 13 is equipped was made to sinter, the Green layer 15 
for constraint was removed after that, and the sintering ceramic layered product 3 



was obtained by it. 

[0086] Thus, about the obtained sintering ceramic layered product 3, the 
incidence rate of actual carbon, curvature, and exfoliation/air bubbles was 
evaluated. These results are shown in a table 2. 
[0087] 
[A table 2] 
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[0088] As shown in a table 2, according to the examples 1-6, compared with the 
examples 1 and 2 of a comparison, there is little actual carbon, and curvature is 
reduced, and generating of exfoliation/air bubbles is prevented. 
[0089] From this, like the examples 1 and 2 of a comparison, when the pyrolysis 
initiation temperature or combustion initiation temperature of the organic binder 
used in the Green layer 14 for bases and the organic binder used in the Green 
layer 15 for constraint is mutually the same, it compares. Like examples 1 and 2 
Like the case where it has the pyrolysis initiation temperature from which the 
organic binder used in the Green layer 14 for bases and the organic binder used 
in the Green layer 15 for constraint differ mutually, and examples 3 and 4 Like 
the case where it has the combustion initiation temperature from which the 
organic binder used in the Green layer 14 for bases and the organic binder used 
in the Green layer 15 for constraint differ mutually, and examples 5 and 6 When 
the organic binder with which the organic binder used in the Green layer 14 for 
bases is a combustion system binder, and is used in the Green layer 15 for 
constraint is a pyrolysis system binder, in a debinder process, it turns out that 
clearance of these organic binder was performed favorably. 
[0090] With the operation gestalt explained above, the Green layer 15 for 



constraint has been arranged so that it may be located in the ends in the 
direction of a laminating of the non-sintered ceramic layered product 13, but the 
Green layer 15 for constraint may be arranged so that it may replace with such 
arrangement or may be located between the Green layers 14 for bases in 
addition to such arrangement. An example of such an operation gestalt is 
explained with reference to drawing 3 . 

[0091] Drawing 3 is the sectional view showing the non-sintered ceramic layered 
product 16 in illustration. 

[0092] The non-sintered ceramic layered product 16 is equipped with the Green 
layer 17 for bases by which the laminating was carried out, and the Green layer 
18 for constraint arranged so that it may be located between the Green layers 17 
for bases. With this operation gestalt, the Green layer 17 for bases and the 
Green layer 18 for constraint are arranged by turns. 

[0093] The Green layer 17 for bases contains the difficulty degree-of-sintering 
powder and the 2nd organic binder which do not sinter the Green layer 1 8 for 
constraint at the sintering temperature of ceramic powder including ceramic 
powder and the 1st organic binder like the case of the non-sintered ceramic 
layered product 13 shown in drawing 2 . 

[0094] With this operation gestalt, after a baking process, the Green layer 18 for 
constraint is not removed, but exists in the sintering ceramic layered product with 
which the multilayered ceramic substrate used as a product is equipped. 
Therefore, the Green layer 17 for bases contains with heating the softening 
fluidity component softened and fluidized like for example, a glass component, 
this softening fluidity component flows so that it may permeate into the Green 
layer 18 for constraint, and it makes the difficulty degree-of-sintering powder 
contained in the Green layer 18 for constraint fix in a baking process. 
[0095] As mentioned above, the Green layer 17 for bases and the Green layer 18 
for constraint contain the 1st and 2nd mutually different organic binders, 
respectively. Therefore, in a debinder process, it lets the path left behind after 
either of the 1 st and 2nd organic binders was removed pass, and any of the 1 st 



and 2nd organic binders or another side can be removed favorably. 
[0096] in addition, the outer-conductor film, inner conductor film, and beer hall 
which are prepared in relation to the Green layer 17 for bases in drawing 3 - 
wiring like a conductor -- the graphic display of a conductor is omitted. 
[0097] As mentioned above, although explained in relation to the operation 
gestalt illustrating this invention, i.e., the operation gestalt which manufactures a 
multilayered ceramic substrate based on the process of using the Green layer for 
constraint and of not contracting, it is not limited to the manufacture approach of 
a multilayered ceramic substrate based on the process of not contracting that this 
invention is applied. 

[0098] Namely, the layered product making process equipped with two or more 
ceramic Green layers by which the laminating was carried out, including ceramic 
powder and an organic binder and which produces a non-sintered ceramic 
layered product, It calcinates under the debinder process of removing an organic 
binder from a non-sintered ceramic layered product, and the temperature 
conditions, on which ceramic powder sinters a non-sintered ceramic layered 
product. By it Also in the manufacture approach of a multilayered ceramic 
substrate equipped with a baking process of obtaining a sintering ceramic 
layered product, selection of an organic binder which was mentioned above is 
effective. 

[0099] If it explains to a detail more, as an organic binder contained in the 
ceramic Green layer located in the edge in the direction of a laminating of a non- 
sintered ceramic layered product If what has pyrolysis initiation temperature or 
combustion initiation temperature lower than the organic binder contained in the 
ceramic Green layer located in the pars intermedia in the direction of a laminating 
is used After the organic binder contained in the ceramic green sheet located in 
the edge in the direction of a laminating in a debinder process starts a pyrolysis 
or combustion The organic binder contained in the ceramic Green layer located 
in the pars intermedia in the direction of a laminating can be pyrolyzed or burned. 
Therefore, it can let the path left behind after the organic binder of the edge 



where clearance is comparatively easy was removed pass, and clearance can 
remove the organic binder of comparatively difficult pars intermedia favorably. 
[0100] 

[Effect of the Invention] As mentioned above, two or more Green layers for bases 
by which the laminating was carried out according to this invention, The layered 
product making process equipped with the Green layer for constraint arranged so 
that the principal plane of the specific thing of the Green layer for bases may be 
touched which produces a non-sintered ceramic layered product, The debinder 
process of removing the organic binder contained in the Green layer for bases 
and the Green layer for constraint from a non-sintered ceramic layered product, 
and a non-sintered ceramic layered product are calcinated. By it In the 
manufacture approach of a multilayered ceramic substrate equipped with a 
baking process of obtaining a sintering ceramic layered product As 2nd organic 
binder contained in the 1st organic binder and the Green layer for constraint 
which are contained in the Green layer for bases Use that from which pyrolysis 
initiation temperature or combustion initiation temperature differs mutually, or as 
1st organic binder Since the pyrolysis system binder pyrolyzed in a debinder 
process as 2nd organic binder is used, using the combustion system binder 
which burns in a debinder process Either pyrolysis of the 1st organic binder and 
the 2nd organic binder or combustion can be compared with the pyrolysis of any 
or another side, or combustion, and can be made to start or complete early more 
in a debinder process. 

[0101] Therefore, more, a pyrolysis or combustion can let the path left behind 
after while was started or completed and the organic binder was removed pass, 
and can discharge the organic binder of another side favorably to the exterior of 
a non-sintered ceramic layered product early. 

[0102] Therefore, it becomes easy to be able to advance a debinder process 
efficiently and to lessen the amount of residuals of the organic binder after a 
debinder process, and the dependability of a multilayered ceramic substrate 
equipped with the sintering ceramic layered product obtained according to the 



baking process can be raised. 

[0103] Moreover, deformation of the sintering ceramic layered product obtained 
according to the baking process curving, since it can prevent that an organic 
binder remains to an ununiformity in a non-sintered ceramic layered product after 
a debinder process can be made hard to produce. 

[0104] Moreover, exfoliation and air bubbles can make a baking process hard to 
generate as mentioned above, in the sintering ceramic layered product pass, 
since the amount of residuals of the organic binder after a debinder process can 
be lessened easily. 

[0105] Moreover, fundamentally, it is only needing in a baking process and the 
Green layer for constraint does not achieve a substantial function after baking. 
When being especially removed after the Green layer for constraint calcinating, 
the Green layer for constraint does not affect the property which the obtained 
multilayered ceramic substrate gives at all. In this invention, as 2nd organic 
binder contained in the Green layer for constraint, since it is characterized by 
using a different thing from the 1st organic binder contained in the Green layer 
for bases When the function of the Green layer for constraint mentioned above is 
taken into consideration, as 2nd organic binder contained in the Green layer for 
constraint Compared with the 1st organic binder contained in the Green layer for 
bases, the low thing of quality can be used now satisfactory, therefore reduction 
of the manufacturing cost of a multilayered ceramic substrate can be expected. 
[0106] After the pyrolysis of the 1st organic binder or combustion begins, the 
pyrolysis of the 2nd organic binder or combustion can be made to start as 2nd 
organic binder, in this invention, if what has pyrolysis initiation temperature or 
combustion initiation temperature lower than the 1st organic binder is used. 
[0107] As mentioned above, carrying out the 2nd organic binder for the event of a 
pyrolysis or combustion beginning previously, and making the 1st organic binder 
into behind demonstrates remarkable effectiveness especially, when being 
arranged so that the Green layer for constraint may be located in the ends in the 
direction of a laminating of a non-sintered ceramic layered product. Although 



clearance of the 1 st organic binder contained in the Green layer for bases 
becomes difficult since the Green layer for bases of the Green layer for constraint 
is pinched, it is because the difficulty of this clearance is reduced by forming a 
path in the Green layer for constraint beforehand. 
[0108] Moreover, as mentioned above, when the 2nd pyrolysis initiation 
temperature or combustion initiation temperature of an organic binder is made 
lower than the 1st organic binder, the temperature gradient can more certainly 
change the pyrolysis [ of 10 degrees C or more then the 1st organic binder, and 
the 2nd organic binder ], or initiation event of combustion. 
[0109] In addition, the above effectiveness can be similarly done so, when 
dealing with the non-sintered ceramic layered product which is not equipped with 
the Green layer for constraint. 

[0110] Namely, the layered product making process equipped with two or more 
ceramic Green layers by which the laminating was carried out, including ceramic 
powder and an organic binder and which produces a non-sintered ceramic 
layered product, It calcinates under the debinder process of removing an organic 
binder from a non-sintered ceramic layered product, and the temperature 
conditions, on which ceramic powder sinters a non-sintered ceramic layered 
product. By it In the manufacture approach of a multilayered ceramic substrate 
equipped with a baking process of obtaining a sintering ceramic layered product 
As an organic binder contained in the ceramic Green layer located in the edge in 
the direction of a laminating of a non-sintered ceramic layered product Rather 
than the organic binder contained in the ceramic Green layer located in the pars 
intermedia in the direction of a laminating Also when what has low pyrolysis 
initiation temperature or combustion initiation temperature is used, the same 
effectiveness as the case where a non-sintered ceramic layered product 
equipped with the Green layer for constraint mentioned above is dealt with can 
be done so. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the multilayered ceramic substrate 1 
by 1 operation gestalt of this invention in illustration. 
[Drawing 2] It is the sectional view showing in illustration the non-sintered 
ceramic layered product 13 prepared in order to obtain the sintering ceramic 
layered product 3 shown in drawing 1 . 

[Drawing 3] It is the sectional view showing the non-sintered ceramic layered 
product 16 for explaining other operation gestalten of this invention in illustration. 
[Description of Notations] 

1 Multilayered Ceramic Substrate 

2 Ceramic Layer 

3 Sintering Ceramic Layered Product 

4 Five Outer-conductor film (wiring conductor) 

6 Inner Conductor Film (Wiring Conductor) 

7 Beer Hall -- Conductor (Wiring Conductor) 

8 Nine Electronic parts 

12 Mother Board 

13 16 Non-sintered ceramic layered product 



14 17 Green layer for bases 

15 18 Green layer for constraint 
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mmm 1 y^*> «t ^H5iam2 y^" 

1 imm 2 ] mtim 2 <n%w u yftix. mam 
ias^ffiv t, covm ^tii , it 1 fciaw^^M-t 
[ it 3 ] friam 2 <o» ^ y^'t l*c, mism 

l y?X f) mftMmm'&mtfdiEMffltth 

1 0 °ca±i&\, * h <7)&m\ *$>ti&* mm 2 tiB 

t&^Jl*? 5 -y ?S«^Mitm 
[ If *JS4 ] frlB»Jl#:#SXfgtfc V vefERS ill 

yjf(±. mnB*MM-t7S v mM^mm^mzm 
h mmwmt& x 0 tua ztii, mm 1^13 

mm 5 ] mmmxmcom. mBWumrv -y 
1 & -r s $ t tfi x. 5 . mam 4 tieso^ 

mzti. tfrfBS*ffl^y-yMtt. nnst^tiufc- 

S £ t i -^TfffBliMISttm*^ia*§-tJ:I.Ig^^ 
tf , If *if 1 =5r v 1 L 3 W vftL^tfBfj^JI't: 7S7 

[H*II7] lulB^^S-y^Wi. 1 0 00°CiiTF 

[ if *ii 8 ] buib*mis^ 7$7^ mmmi , mies 

5 . If *JI 1 =5rv ^ L 7 c?)V ^-r^KSa^B-b 7S7 



§ ^ tfl^ !> , If 1 5rV^L 8 O^-f ii^tlB 
[H*H 10] 5 -y 1 tf^fHSAM 

y^&#^. *>omii$nfc. M*os#cffl^y-yjf 
t . t?iB» u - ym^imco i too±ffit»-rs 

(iSSS t i Um 2 y y It 

#tf. ^mffl^y-yjih&fi^s. *ie^7S^ 
mumm^ 7^/7 wii**^ £> Miam 1 45 i 2 ^ 

mmm 1 to»^ y^t lt. y^xist 

fc^TMM-ri>KM^^y^^fflv\ ^-3, MIBSI2 

mtm/m^u y^m^&z. t mmt -rs , 

[If^iS 1 1 ] m£M 1 «o^r«A>f y^(i, 7^7- 
T9 y y^TfeS. lf*JI 1 0 {z%m<n% 

mm, 1 2 ] Mies 2 <^ w y ^co^sffi^ 
iasti. mm,\vy%WM yf'mmmmm.i. 0 1 
fiv \ if 1 0 * tz it 1 1 tiEa^M-b 7i-^i 

[If *il 1 3 ] buIBS 2 y^SfeiMUffltt 
tulB® 1 o^rliA^ y^"^«^^ i 0 1 
1 o°cmx®v\ if*ii 1 2 izwmzm*? s >y 

[H*IS 1 4 ] frlB»M#:^SXlitfe^T^S$^ 

-yma, mtmm^y^ >v?wM*fc<mMfi^za 

So 

[if *ii 1 5 ] fjiBMfiSOT^iL fria^^ffl^ y - 
yM& l^it-sxii^ § t tzffit h . if*ii i 4 tiB© 

mm 1 6 ] mtmmmmxmzti ^xamzti 
sifriB*Mfe-fe7 s -y ?fflm\zmthmiwmyv 
~ym\±. mtmw-m^')~ym<7M^z\-m-fh i a t 

EM$n, irlB*#;ffl^y -yJlti. S^i-^T®;^ 
■ ^Ui^t-S^t^Kitt^^^^. MIBMfi!cXg(i. 
H5IE«:ftSiE»tt^4J- & WfB^ffl u - yjf ^ 
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[ limn 1 7 ] tuiE^r 757^ vm* . i o o o x$i 

[ If *lf 1 8 ] frlB^MIS-fe ^Jfttf i . lufE 

th. ff*lll O&^Ll 7 O^^ix^tlEis^iHr 
5$-y?S«^Set7j£ 0 

[ IMII 1 9 ] fyf ESMlfS^flL fiSfflSe-b 7?7 
hJMZ^^zmth, lf*ill o&^Ll &<n\vfti 
[ IMII 2 0 ] If 3<if 1 £ V ^ L 1 9 O V ^-fflMztm 

cDmm^mzknxnwz. 

[IMII2 1 ] IMII2 o nzw&nzm*? s -y ?s 

y^£-&#, 3&>o«jf mwm\my'')-ym 
j; 5 a^fne-fe 7S7 ^»*<7)«aifflarc 

y i V'MIEffi 2 ?)»^ y , &4HHgfftt£A 

[11*112 3 ] -by $ v ^«5f£*5 itXffi 1 <7>tm>U 

k , IfrlESfrffl^ u - yJf o^go fc o^±Ht;ffi-r s 

L^V J: tf£ 2 W y 

yfu. wm yf^mzn^xmm-hmsm^u > 

mmt^-h, mm^y^^mmw, 
im$m 4] ^5 v?®m53:vim>u yn 
^y fr^mmztitz. mmco^y^vtfij-ymz 
mi h , $mfr 7S7 mmmvmth . mmvm 

mm^fm^y s >y mmm^mm^m^ y?m 

MliTf S iSI^ffKM L , **i t i o X , *BS-fe 7 
fffE*MI£-b? S -y ?mif#tf>«ttfrfoKtsW-SSSa5K 

y^'fc ix. mmumz&i&tpmmzimtm 



[00 0 1] 

mMtikv^cowmirm. m^y^v^mmmm-t 

iz. zm-bySvtm&LZffii&vmmzmt&itv 
x\ mi,z, &m*7$>y?mL<r)W&izt5^xm^t>ti 

[0002] 

?mmz\i. M*mmmmmmn&it>tix^&. 
mmtbt ixii. fzkin, ^m-ty^vtmrncoft 
mztii^x , ^7 5 7 ?mw\com Mcozmiz®-* xmf 

h rti«§|/j« § tifz 0 . ^So-fe 9 s «/ ^ n K 

[0003] %M^y S v tmWi. «y 7°i3p a n 

^<7)flfi<7)^-yTgEpW^fl»L, z.tit><r)wmm 

wmzw&th tzmzm\ ^tix ^4 . ±a t ^iasui 

[0 0 04] i/i, IHr7i7^IStlt fcfcifcf 

[00 0 5 ] fHt7S -y ?lfll fcfc i«\ 

ICf 7 7°<7) j; d k n yfyf^^ y ^ 

[00 06 ] =fc DftftWttt, ^J1^7 S >y ^SKii, 

[00 07] ^Jf-fe^S^aRfci^lSt^L 

[0 0 08] L^L^^t. ^Jl-b7S >y^ SS^#I> 
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fatHLTo. 4-0. 6%nw.^mm^^hz. 

b fffo I) „ 

[0009] -eoisii, WMMmzaux^fm^m 

^S^'£ly J: O^tttofcfci, ^Jf-fe^S-y^SSJi 
tig « § til, f - >y rgpfp^off 

LXlto, 

[00 11] MiaBrn-b^t«tl.#M-k7 5'/^aHR 
fcfc itfl 0 0 OOTFO&Jg 

Jl* 7 5- y ? t & S 7 5 >y 9 Wffi&tim 
[0012] mcoX o t,z lX%hiitzMmM*7 S -y 

x , mmm v - ymiztrtti&mmmmmmif} 
#cffl^" u - >mi± . m&iTfi] izcD&mwmzwM-t h 

-b? 5 >y ^»Jl#c^^JjScLTf#A>3fl^lS-fe7 3 •>/ 

-v^mmzioux^-^^m 

[0 0 13] 

■y tmMmztMi&mfom? ] j->m& j v^ffl^u 

[0014] Jfc, _B£U: i d&iMTn^Xtfc 
-ylfc&Hi-T, #ffiR7V->m%$mZ.X\iZ>. ZCO 

mtztiih^xfor). n^tifz^m-t? $ -y^mmz 



7~v~ym$\ ^m^y^'yfmmik^mmij^zts 
n&mmzimt&koizmwzti&^Mi. msx 
m<?y&. z ^wam? v-ymi^txtt? num. 
nxhh, 

[0015] Z0)£5%zbip$>. tzt imimm^ 

ffltmrv-ym*ftx.%^*$m* : 7 s <y ?nm 
mzit-^x. ffltmyv-ymzffit&jtfm*? s >y 
9wmtnTj#. yyintz&^xmz-r^^ 

izm-tmmm< & s t ^ a ^jgt i-ras-rs . 

[0016] ±j*L/i X o jm^m y^'ifst 

ttzmzav^x hwk^ vwwksw^ z. 

btffo*), *<0fc«>, f#til^JI-fe7$>y?Mlff 
[0017] ttz. ±MLfzi. o tz* yfxm: 

mirmzmm< mm^ v^tj«^, 

t o o i s ] * s v?wt#<vwaijfo 

^xn, -mz, yymm^zmMz<\\ 
a yyxmxn. yf^mm^fzmm 

-b 7 S -y ^ Wilfrtfc , -b 7 3 «y ^ Ji^tMBi^ 
[0019] ^^l^^rnlStt. *j^-b7 s -ymm®. 

y^a^Mt-rdtti^-c. fcsg^^T^s 

[00 20] tcti. 0 2 5 3^ v fBtfc^ 

-r^ttfli^ i^tffiftatfi t ti-^t, jui^*>f y^ 
stetifttf. yxziktf&tz^xm&xvwzmmz 
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XhT-y Tip i>tz^ilhbbUz., 

mmmzttizmmzti&T^xxmttzmmxmz 

&^X , JWJHH t * -5 i fc 6 s til z b && 

s. 

[0 0 2 1 ] -?-<* T\ -^H^BS^ii. 

i-^llft, 5 >y? Myitis 
[0 0 22] 

i^fciVl 1 e^WM iroWMZti 

2 to * «v s*>f y ^ a- #tf , t*g jgffl u - y m t i m i 

u t , *»as -t 5i7? an m i «t #m 2 «w 
5 v 9 nmm . t7?7; fi^'ffit^aiiffT 

mizt-rmbtiii* cork ot,±i t^stiswiiifi 

[0023] -tzb-h. &fcmrv-yMt3£tm%m 

^ U - 1 <03*aM J; VlWffl 
yv->Miz1?&tL&3i20)1[WU yfb LT, f&ft 

mmi&&mtfzimmmi&&i$Ltfm ^zm% s i o 
[0024] ©a L<ii, m2mm^uy^tLx, 

m 1 <7)»^ y*\fc D ki^SI^S^ t«$M 

x^mMmi^mttz^mmmi^sMcomii. 1 o°c 
[ 0 0 2 5 ] ±tz, wmLtzmmfoftwiniz&uxft 

izmmmz{zwt&£oi,z%m-£tLi, ;<o*&, 
mjcdh^ ^ffl^'u-yjf^^*^i>xs^§ & 

[0026] it, »JIfr#iD:gfcfcuT#SS£ix& 
£ i: I if, Sfrffl?" U -yJl«^fcfi*f 5 i d fcSK 

Sfucii^. a#cffl^"u-yjf(i, m&£ 

mza ut(±, ©;^iJ)ttfiSc^& ^ffl^' u -ym^z 



[0027] tfz, mfamfv-ymiz^ttii-tyz 
>y 9 mMt ,1000 -mrco^rnxm^-t s ffissis 
-t5 s -y tm^xfoh n tmi t u\ 

[ 0 0 2 8 ] t tz , 7 S v Sftffl 

[ 0 0 2 9 ] £fc , Mfigxsof*, Mis-t 7 s «y mm 
mmmm x ^ m'm^mm-fhTM 

[00 30 ] ^^BH^H2^ffltiS#Ji-l:7 5>/ 
? *«COS83t^i± , ^7i7^ ^*ts J; 1 

A^y^^#^, irommztiti. mkpymw-m?')- 
ymt. Sftffl^y-yii^#S^t^o±Htffi-t§ 

L^v J: 2 y ^"^^ 

tf. ^ffl^u-yiifc^fiis, *»75-/^i 

Silft^ 1 ^ m 1 J: t^m 2 tow y ^£ HtSi- s , 
(MA^y^igfc, >y ^5 5 

T, ^e^7S>y^»l#:&#-i», ffifl£lSf:*ffli, 
ffil^il^W y^'fc LT, if ^ y^lStfev^BS 

[ 0 0 3 1 ] if 4 L < (i, ±^ffi 1 £>^r«tA*>f yr 
(i, 7^7-^»swy^'T-|>D, »2<0W«>f 
ym, ivm^WM y?xhh„ 

[00 32 ] ^H2c7)MM«WL-Ti, tir^tstiSl 
[00 33 ] Z.<?mm±. ttz, ±MLtz£o%WmiT 

mzx-oxnwz^m-ty $ v^&m^m^ti 

[0 0 34] $A>t, ^O^BJtt, AM^M^y^y 

-Ybzmz-i, wfmw.izh$\tft>tih« 
[0035] ttz. zcowm, m^y^-vtrnm 
%htzmz^m^Khmmi^y s >y ^®Jt*tfci»ift 

[0036] ^«offiHHtffis*^s-fe7 s v nm<& 

W y r & , 4>oSJi § tifz , ^i^^Sftffl 

v~ymb , Sfrffl?''u-yJi^ff®oi<o<^±ffifc® 
mmm%&i& £ urn 2 m\w u >rz 
fciwB2(7)»^ y^'a, ^7>ft?^asit(±M 
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[0037] m2cnmmz£tuf^ zcomuzm&jtm 

li-fc 5i7^ »JI#c(4 , -fc 5 S >y ? fft*fc i tf£ 1 

s&^ogyi^fut, »os#ffl?'y 
-y/i t , mm? u -ym^rn^ h <w)±m£igt 

MS L £t J; V® 2 to* » s'-f y 

i>o, m2mmru y¥\i, wMvyjMz 
s^xmimt&mfimj&u yf'x-h hc\b mmt 

[0038] &±<7)&m*7 s v 7&Mcommijmi±. 
\^h^>hwmru^xi:m.m-fh i>coxh^t>\ z 

T143rl\ 

[0 0 39] -f^bh. ZCO^mii. -fe 7 5 >y 7ffi*i3 

s v ? r y -ymmi h , 557? mmm 
7^7? ^^7? «*#sBti-4 is* 

vimikm&z&\^x . i^m^mm^ma. <k<vx 

[0040] -ftchib . *8Si£-fe 7 5 -y ?ff JffrfDlUi 
[0 04 1 ] 

[%Bjo^t^*jj eii fi. zcD^mco-mmmmiz 

S. [2]^L^JHr7$>y?a$a(4, -fe5$-y?£Jl 

[0 04 2] fit7 5 7^1Slll *fJI3;ft.fcJg& 
0^5$-y?l2£koTlij£$;ft6Mifi-lr7 3-y?» 

. t7i7?i2 {zmm Lxn^mmmmnm 

[ 0 0 4 3 ] JJi LtzWmWb LT(4, ass* 5 3 -y 
?»M#;3 0»M*ftfcfc(tl>SH±fcffM§til>u< 
O^O^gPlM 4 iJ i X/ 5 , -t 7 S >y ? A 2 <Z>ia<?5# 

K-k 5 5 >y ? 1 2 commCO i CD $ Mfi^ 5 £ 3 £ JBlit 3 



[0044] _ha!L^^»#cJl4 (4, 8$g-tr 5 3 «y ? 
3 « jf^Si±K£ tfc§^l> €^gp n n n 8 is J: 

£#ry\*>f xcdJ: o t, ys>7°€S 1 0 ^fi^ I>€^i5 

Sffii^€ffil l^fii-&^gPn n p9^HS§tlTUl> 0 
[004 5 ] m^p a n 8(4, A>7°mffi 1 0 fc*fLT¥ 

LxtvwmvmAizmi^tih , mt.. n^M&9i&, 

T\ Sffi^mSl l^/ifc^H^Et^aWI4fS*f'J& 

s . y mmm^zmmztiwmk zti& „ 

[0046] i^. ^SP#ftclg5(i. ait^V^TSfi 
vf-#- K 1 2^WM^?zfolzm^t>fi%> « -tftto 

[0 04 7] HltStfc^M-b^Sv^aERltflli 
S»7S7^«I#;3li H2t^j;5^*^S 

*7$'v?m.mm 3zmm-&ztiz£^xnt>ti& 

[0048] *«^i-b5S'y^»Ji*l 3(4, MML/i 

9 s -y ^t&*t5irxffi i iD»^ y^^-ir^-^s . 

•b 5 3 -y ? t LT (4 , 1 0 0 0 °ClilT^^T"MII 

[0049] s ■vtmnm 3(4. s 
- ym 1 4 cd#5e<o t ^^±ffit©-t s ± 3 1 
ffi^ix&^ffl^y-yjii 5^fi^T^i» 0 jtssffl 

^U-yJf 1 5(4, IMLfz^y S -y if»*^fi»SSJK 
mWLtzX'j\z^ ^y^vt'fmtLX 

mam* f/jWfflv ^ ^ tn> t # , ne^tt^ 

s„ ^mmmmxn, mmrv-ymi 5 
(4, %mtnz7$v?mmm smMa^zanhM 

[0050] y^"t(4, ±fc LT, KlgtjBph. 

s ^ k izZiX'U yf^mM^rmimmttzii- 
mcj^t*£r>xmffithm$j&k>u yft , ±t l 

AyyttffohtK mw-myv-ymi Ate^ttihm 

1 tD#«y HyffiJ; W'^^ffl 7'v-ymi sizl^iti 

m2mm>M y?t lt, ^4Ms^iasi3t(±fis 

[00 5 1 ] ^CD*§^, ®2fD^S^'^y^(4, mitD 
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[0 0 5 2] ttz. Mlt5£XfM2<D^M;V yfcom 

m^m^mmmt tx.mi <vm>w yyztmm 

[0 0 53] ^(7)^. i O^ftWtJi. S?2<?J^r«K 
[0 0 54] 5fc8Hg-tr5S >v?mmW.l 3{±, $£>t, 

wm?v ->m 1 4 turn LTisft^ix^ffisiwftSr 

^HPIftiH J: V 5 , ft^*l#:Jl 6 % ^fcfT*- 
[ 0 0 5 5 ] d &*M$i^7 5 «y 1 3 £ 

[0 0 5 6] if, S#:ffl?''y-ylf 1 4£#|,^#>, 

ma i. xi^mmmm^^mmma i , §rii-£-f 

$3 , -fe 7 3 -y ? $*#ffiiI#4*S-t: 5S-y? ft 
llrfcii, ilff, ^7X^lt*fSt7vy?W 

ma \ ^ x a 5 ^ic * w ai-r s *> cot* o t t * ^ . 

[0 0 5 7] ijCV^T, ii*^7$^X7y-JF; 
U - yjf 1 4 k 5r5<# 5S7^ ^ "J-^y 

[0058] #£>^s*ffly-*y-yy- h 

*&£?E*fl> - t i -oX , t'7*-;Pift;7JffMt 
S. S#;ffl^$-yy*y"y-yy-b_h£, jBB 

3%mm a xx/ 5 %e>mzftmim e zmmtz> . 

^7$ >y LT, 1 0 0 0 WF<Z>fiK 

±3*Uc^«#«4fcj;l/5, ^»ftM6^^mc 
£'7*-/NI#;7 ^ffMf-|>^ftOWmfiSc*fc LT, 
, IS, IB ■ ft ■ ^7y^A^l 

[0 0 5 9] ;iltWt75 7^/)J-yy 
H2t^L^S#:ffl^" l J-yMl4^^ 
*#:ffl-fe7S-y^^U-y^-b^MSOJI 



[0060] ffiTf , wmyv->m 1 5 £#i>/ift, 

aix/^Mm\m&*mmmi, ztit>zm&t& 
ztiz^x. mmmmmx ? y -zimth . 

[006 1 ] &^T", ^HM!Stt*&*X7 b*^ 

t'u-vji 1 5 cofcfttfosi^ffl^ u -yy- h ^#i> „ 
[0062]^;, ffafio «t a t»ii§^S*ffl't7 
$7^/y-yy-b eo±T£ . ^ffl^' u - y v 
mmL. rvxth. zmzi^x, m2^-fXo 
iz , mm-t 7^7? WMfc 1 3 t>tih . & 

[00 63 ] Jfcfc, S -y 1 3tt, S 

ftffl^" U - 1 4 tll> -t 9 5 «y ^ ^**«f" 

mffl^'u-yiii 5tt, ^iig#, mwmzimi% 
^\ Ltetf^x. NMmyv-ymi 5(±, mwmy'v 
~ym 1 4 t^LT, *<n3ffl%^<mm*9mt& 
m&]&&}3! i , w= * -5 t , ^ftffl^' y - y« 1 4 

7$7?StH:fe^ SUS-fe 9 S -y ^ WJf* 3 ^# 
ixft 0 

[0 0 64] ffiitfciat. S*ffl^u-yJii4t; 
-tttiim i ^wa^ y^is i^sffl^u-yJi 1 

tzimmmi^&tj^Hzm^^x \ ^ . t fc**^ t , 
ffijA'^ y^igT-o#?ai^gtfc^T, mi y)»A'^ 

x , z <&m>M yy-mmLx \ ^w^zmwm^ 
§ix, mifmm^ yrfmmmrzimmmmL 
x$Lf&%tLtz#xiz^ ,i^m^m-ox. mmz&m 

-b 5 S -y ^ mil* 1 3 <7^hi«£ § ixl> ; t 

[00 6 5 ] ^<7)i; a tC^ftl^^SSi^tt^M^ 
iBISSS^t^Srt-frS^, ^ffl^y-yMl 5t; 
#i m 2 o» y td&M 

im>v y?£ Offiv^**jffi tv^o 
[0066] ^€'^a>, wmyv-ymi 5{zi->x 
&&ti?zmvmy , j-yMi4iz-$tti&mi ^ 

fi-^T, *MIS^7S -y^m««cl 3^hgP^tfi$tl 
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mm^M^tu zcoms&zmlx , sfrffl^u-yji 
t«t s ^^iitigtsfmstLi. ; ^t# hfrt>x*fo 

[0 0 67] _ti£«D*§£, m2t0»s'^ y^'fc LT. 
4&i&g#l 0 o Clil±ffiv^(7)^'fflv^tLl»i:. 

ty 3& 2 w^rtS^M yy^*ft?i/i(±^M^IBte§^ 

5 i i: h . 

[0068] ttz, mw-my ] )~ymiA^±ti^m 

l <n^WM LT, :/?-5-/l'jR£»' , W y^'<7) 

1 5\,z^t.tih%2<mwM>yh lt, t^u;hr 

J:-?Ti.Sll£J;t/Si2 o» W y ^fiST" . if * 

[oo69] -tzh-h. mm>w ± 
t lt , mm^mtti z t tzz^w yy^commv 

* . i tuztt i x , w y/oi 

±t LT, SfttiisKUv-^MStioTSMb 

-t* ^Tfc * cox. mftmmtei&&izmitz t s t , 

jiMi tzimftMtmmzmi>fz^&.iktfx-z 
[0070] Ltzftnx, m2co^m^'i yycom-ftm 

\>z i o T2BI fc± u - yfl 1 5 cf^iW^* 

»lt. m<7)»^ y^mmzx oti«c« 

»ji#c i 3 ^hgpaip tptti-r s ^ t i) . 
too7i]#(y H2c?)^rs^N*>f y^^ v t?iM&£ 
^\ h i «oww y^'«j»ss i d t,ffi< § 
ti&k, m2mm^Ay^comtmifi^tzmz, m 
i yycmfi&mfottz z t wx-z h co 
x\ m2<?rtm>u yfcommm^t lt£L£#i 
jgffl^u-yJii 5^com%^WLx , sno^ii^ 
y^llci o T£ L sx!Hl«i «i-§H[« 
7?7^ 1 3 mm^mm u%& «ss 

[0 0 72] _B£<7)i§-S\ IS 2 O WW y^^lf 

r^as^y m i y^o^M^asj; o t 

1 0 °m±.{& <Zii&t. ±.&ltz£o tcM^m LT 
[0 0 73] Iil±« i 3 ^MfiScXS^^i^. ^SKffl 



[0 0 74] ^<7)J; o tLT, 01 fc^Lfc^Jl-tr^S 
v ^ SS 1 tfc (tSMfe-t 7S7 ^«Jl#c 3 ^ 

fnSJj^'g^igfM, Ell t^rfio^Jf-k^ 

[00 7 5 ] ^^HJ?OSfl*^5ifS-rS^ft. ^ 

[00 76 ] i-f. S*ffl^U-yJ114^*c?)-t:9 
5 7^X5 l J-£f#S/ys'X CaCOg , Al 2 0 3 s 

sio 2 tsitPBj o 3 ^ s Bf^Jt^fc^Sietff 
ML. !§nL, fi^SoQ'tftti^T, 14 00°CtT 

[ 0 0 7 7 ] <k^X\ icotfy^Z. tf-HUSjVfcii 

t * . fiMJtT'4 0/60i^rSj;a tz&& Ltz . 
[0078] <J;t, ±a<0^5^»*f:r/l^S-rt&*i: 
<7)ii-^* 1 0 0 S*»fc*f LT . jl 1 IZTjk-fi. o 

y 3 omm^iuix, ^-^s/wcioT 2 4B#rB% H b 

[00 79 ] ffi*. WSffl^U-yJl 1 

mm^xy v-m&tzifr. mmm^t lxtiv 
i<^r^s-t»*i 0 ommmzm 
x . m. 1 t^-ri 5 ^«^^»w yrssMgp. y 

-A 3ofiMgp, akii]-)v^y3om.mm^nLx, 

X-JV 5 ;KC i T 2 4 LT . Wmm&X 

[0080] 
[HI ] 















HJfe(S2 











































[008 1 ] Hi t^-Tidt. U^^W y^'fc 
lt. t?u;kd. t^u/p®, r^u;K»tiitxr^ 

mmr? mvimm^A ym, mi iz&^xmm 
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7?y;KDti3 3 0°C, 7?y/KZ>(43 5 0°a T^U 
;M3> (4 3 6 0 °C , tSiT/TPV )V®\± 3 8 0 T^fMMS 

[ o o 8 2 ] ifc, y'i-y-iimwtsu yyt lt. 
7'f- 7 -;KD , 7'f - 7 -/MZ>fc 4 l£ 7'f 5 -;KS><7) 3 a 

so *> <z> * ffl ^ ^ . <r tt a> 3 affio 7'f 7 -/i-i^K; * 

>f y?"!4. H l fci^TfSMftt^-f 4 a 
S^U^S, 7'f 7-;MDt43 0 0°(y 

7'f 5 -/I/® « 3 2 0 °C. fcit/Vf 7 -/l/®«4 3 4 0 

vemmkftsjg. & # l t ^ s> . 

[0 0 83] WiZ. ±.T&<0-t7$-y7X7V-t5£XfM 

7 3 -y ? ^ U - y T- & J: WW ffl 7" U - > is - h £ 
fEKLfc. *LT, Sflsffl-fe7 3>y??'y-y^-b_h 



y-yy-b£4fjcf^fJlU 8 0°C<7)?SJK^#^-L 
500kgf/cm2 CDj±MZXTl/XL, % 

tiizk-ix, i ojfcos#cffl?"y-yJii4£$t?i:5 
4 mnmLRy v-ym 15 mm^titz . *m 

[ 0 0 8 4 ] ^ 7 5 »/ ^«Jl#c 1 3 

4 0 0°c<7)?a J KT^^yrMiitt o 

[0085]^:. *M*t£^T .860 °C7)^T" 
3 OiMBMffiJiWS - fc t 4 0 , 7 3 >y ?*gJlfls 

[0 0 86] ZcoXo iz Lxn^tltz'm^y S >y 

*SriHirLfc. ;^l^t0lSm^2t^$^lTV^ o 
[0087] 
[£2] 









sun/sis©*** 


SSfefli 


35 


140 


0/10 




40 


100 


0/10 




50 


160 


0/10 


HM!ffl4 


65 


110 


0/10 




60 


120 


0/10 




25 


100 


0/10 




50 


250 


1/10 


tt«W2 


120 


300 


2/10 



[0 0 88] 312 J ^jfiMl~6ti 

o 

[0 0 89] ^O^t^A,, kmMl&£V2C0£5 

yytmimyv-ymi siz&^xm^^ti&^m^ 
Ayyh mam^w&m, td&mmw&mftm^z 

m t^^ZttKX , USSffl 1 4 V 2 O J; ') t , 

7"y-yJi 1 4 t^^TfHv^tis^r^M yy't^ 
mrv-ymi 5{zt5uxm^t>tiz>^m^4 y?tft 

xm^^ti^m^ y?~b ifim^zm^^mmmm^ 

[0 0 90] J-lilfflUclIiltll ^ffl^'J- 
ymi 5tK *^-b7S>y^m«*l 3^)»Ji*^t 



[009 1 ] H3(±, -ytmmtki em 

[00 92 ] .*^IS-b7S-y^*Ji#cl 6(4, »Jf§il 

Ttsfrffl^ y -yjf i 7 1 , s*ffl7" y -yjf i 7 or^ 
te»t«. i a (cffiM^ii^^ffl^'y -yi i 8 1 £ 
ffiax^z. ^commmmxn, wmrv-ymii 

[00 93 ] H2 ^LtzMMi^y S -y 7»J1#: 1 3 
S#;ffl^y-yJll 7(4. -fe7 

i ^ i \7>-f^^, ^ffl ^ y - y i 
i 8 (4 . -b 7 s -/ 9 m^m^mxwm^ i%vm& 

[0094] ^conjwjT'tt, imRiyv ~yM 1 8 

(4. MfiSlHoiL Ht*§«l-r. Mfpfc^S^iHr^S 

^Ofcft, mfaMfV-ymi 7J4. 

#<7)4; a t. JfflSti ^TfWt ■ ^tt^l>$W^»)tt 
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[0 0 9 5] ftiiL^^fc, SftWJ-yJIl 7fc 

SB 2 z> w*>f y r£ -eft-p -h^tv i £ . uttfo 

T, flfr^M y^Igti^vc, fi? ltU VII 2 

a ix . m i x x/m 2 ^» ^ y^^-ftupma 

[0 0 9 6] H3fcfcUT(4. Sfrffl^'U-yii 

[ o o 9 7 ] z<nmizm*Ltimmm. 

[00 98] -T&fc^ t5S v 7tt*iS itfWW 
troWMZtvtz^ IfiS^-fe? S 'J - 

>^»*-tS. ffi^yrxgi:, *«fe5$-y? 

XHt fcffiiS. v?S^K)i/7S«^ 

o 

[ 0 0 9 9 ] X 9P«;tM-f tU2\ $ >y ? 

y-yJI^43fi£»^ yyt lx , mJKjfflfcfc 
(t h tpmmzimtz-t 557? ^ u - y;i ttr£ tis 

a^x, mm-fifo t%mztmt h^<*y?y 
Lfc&t , mmir^zmi *wmiz{mt& 

[0 100] 

§ *ut li«i*ffl 7'v—yMt , ^ u - yiw 



ftffl^" u - yma x vwm? v-ymiz^ttimm 

.y?®Jlft£flMU WzX^X. ^7vy^« 

wSJtMifcisvvc, s#cffl^'u-yjft#tni>mi 

mwv y?t lx m/mm^mtrzimmMi 
i&mtf^Azm^&hmm^tfz 0 . n 1 y 

yf'^mz^xm^mthmmmruyr^mv^x 
^%<nx\ muyy^mzti^x, mi^m^uy 

[0101] Lfc#->t\ i 0¥<^ft?t 

tz\±%l Lt-M^ y^BSSix^m 

[0102] if W y^xstffi*wt:ja* 

& i t , a fc, M^'-f y y ^ - 
^ < -r s ; fc *«a« t * 0 , ffimist i 

[0l03]4fc,JKA>f yOTtfcut, *ffi*S 

t7i 'y?nMfa&5L&%y<mM*£.tt,z< <-rt>z 

tifiX^h, 

[ 0 1 0 4 ] i/s. ±5to X 0 iz. yfzmW) 
^wm yyc?ffigmz&%i l z'j?%<i'& - 1 h 
cox\ mssaimmmtitijm* 1 ? s >/ mmmz 
&^x. mmsimtfmiUz <<t&zk ffx*% h . 

[0105] 4^. wmffl^u-yJiti, ffi 
fCLgtfc v t -th cr>frx\ mmuziouxn, 
mnm^mm^^fzi-h^xn^vK ^ immrv 
-ymtmmmznuxm^ti^i^zii^ wmm 

£.tte>&B%Aim>v>x'ii%\ l \ zwmma^x 
a. ^ffl^'u-y)itc-i-tii-&m2y)ir«^w yft 
lx. mf.m-yv-ym^t.K&mi eo^wu y? 
t\mt£hi><nitm^hc\t*mmbLx^h<7)X\ m 
m Lizwmy v -ymrmmz^mitz t # . ^ffl 
9^~ym^±Kh%2<mw^yyb lx. 
mfv-ymiz-stti&mi nGwu y/c^t, 

fcft, ^il-fe7S'y^«^»3S3^b«ffiM^#-r 
[0106] ^^0J!t;fe^T. H2c?)^rlSA*>f y^'fc 
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[0107] ±}i^ i a »«it»fi«t 

y ^^*(±. u - yn«£ffl?" u -yjft 

[0108] afc, j^Lfciot, m-zmmsuy 
¥comMmi®&mttzimmffli&&m\ mi 

ittWf, ^iS2«t»^ y^" 

hz\b h . 

[ o i o 9 ] o&s&iiti, vmmT'v- 

ymmi%^MWi^7$<vmmmmmiw& 

[0110] -T&fc^ 7?t*fcJ:y"tiAM 



jMbimth. %m^7$>y7Mmmmiimzti\> 

im-f&^y S «y ? U -yJlfc-g-i ixl>»^ y^" 

fc lt . fatts its *>ragu £&»r s t7^7^ 

[HffiOffH&M 

[Hi]- ^^0JJ^-»Sff#J t i S ^JUr 
U 1 £ HjBWt^rfllrffiiaT&S . 
[ El 2 ] 0 1 L^IS-te m*fls 3 fz 

mzmmzti&mm^ ? s >y 1 3 ^ 
[03 ] ^to^^ffi^M^j^f^-rs/ift^*^ 

5 5 -y ?SJf ft 1 6 £ l2jS?Wfc^Wfffil2?& S . 

1 ^m^y^y^mm 

2 -fe5$>y?JB 

3 iit7 5.y^iift 

4, 5 5^3»#;jl (IBSSUWIO 

6 mmfcW(mmmfo) 

8 , 9 H~FnEifiT 
1 2 - F 

13.16 **BS-fe5 5>;>?»Ji# 

14.17 wmyv-ym 

15.18 NMm'v-ym 



[01] 



[02] 



(a 2) )02 
[03] 
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F^-A(##) 4G030 AA08 AA35 AA36 AA37 BA12 

CA08 GA14 GA15 GA16 GA17 

GA23 GA27 PA21 

4G055 AA08 AC01 AC09 BAM 

5E346 AA12 AA43 AA60 CC16 CC17 

DD13 DD34 EE21 EE26 EE27 
EE29 



